Abstract Few research studies with non-English-speaking audiences have been conducted to explore community members' views on biospecimen donation and banking, and no validated Spanish-language multi-scale instruments exist to measure community perspectives on biobanking. This study describes the development and psychometric properties of the Biobanking Attitudes aNd Knowledge Survey-Spanish (BANKS-SP). The BANKS was translated into Spanish using the Brislin method of translation. Draft BANKS-SP items were refined through cognitive interviews, and psychometric properties were assessed in a sample of 85 Spanish-speaking individuals recruited at various community events in a three county area in central west Florida, USA. The final BANKS-SP includes three scales: attitudes, knowledge, and selfefficacy; as well as three single items, which evaluated receptivity and intention to donate a biospecimen for research. The final Cronbach's alpha coefficients for the two scales that use a Likert response format indicated adequate internal consistency (attitudes, α = .79; self-efficacy, α = .91). Intention to donate blood and intention to donate urine were positively correlated with attitudes, self-efficacy, and receptivity to learning more about biobanking (all p's < .001). BANKS-SPKnowledge was not statistically significantly correlated with other BANKS-SP scales or single items measuring intention to donate a biospecimen for research and receptivity for learning more about biospecimen research. The BANKS-SP attitudes and self-efficacy scales show evidence of satisfactory reliability and validity. Additional research should be conducted with larger samples to assess the BANKS-SP instrument's reliability and validity. A valid and reliable Spanish-language instrument measuring Spanish-speaking community members' views about biobanking may help researchers evaluate relevant communication interventions to enhance understanding, intention, and actual biospecimen donation among this population.
Introduction
The science of oncology is undergoing a transformation, whereby biospecimen research is an increasingly important tool to develop new ways to prevent, detect, and treat cancer (Baer et al. 2010 ). As such, participation in biobanks by large numbers of individuals with diverse backgrounds is important. Recently, findings from a survey of repository facilities, in the Midwest and Northwest USA, indicated that only 1.3 % of collected biospecimens were from Hispanic participants, compared to 89 % of biospecimens from White participants, and that about half of the surveyed facilities had made efforts to collect biospecimens in their communities (Simon et al. 2014) . There is an expanding body of literature that documents the significant efforts to engage ethnically and racially diverse communities in biospecimen research across the US (Braun et al. 2014; Cohn et al. 2014; Dang et al. 2014; Dash et al. 2014; Erwin et al. 2013; Lopez et al. 2014; Luque et al. 2012; Rodriguez et al. 2013) . To date, only a few studies have explored biobanking awareness, perceptions, beliefs (Hohl et al. 2014; Luque et al. 2012; Rodriguez et al. 2013 ), willingness to donate biospecimens (Hohl et al. 2014; Lopez et al. 2014) , and attitudes toward biobanking (Hohl et al. 2014) among Hispanic populations in the US. Two of these qualitative studies found low awareness of biobanking initiatives and uncertainty about the process (Luque et al. 2012; Rodriguez et al. 2013) . Quantitative studies which have been conducted with Hispanic participants have explored the influence of acculturation on willingness and donation of biospecimens for research (Lopez et al. 2014 ), misconceptions about receiving personal health information as part of participation (Knerr and Ceballos 2015) , and factors associated with prior knowledge of biospecimen research (Loffredo et al. 2013) . However, published research is hampered by a lack of valid and reliable quantitative surveys in Spanish that evaluate constructs which can predict biospecimen donation or evaluate interventions aimed at improving understanding of biospecimen research.
Until recently, there were no known validated measures to evaluate knowledge about and attitudes towards biospecimen donation and biobanking. To address this gap, the Biobanking Attitudes and Knowledge Survey (BANKS) (Wells et al. 2014 ) was developed in English based on the knowledgeattitudes-behavior (KAB) approach (Schrader and Lawless 2004) . The BANKS development used an iterative and community-engaged process including a review of existing related measures; a review of focus group data conducted with English and Spanish-speaking participants (Luque et al. 2012) and the development and revision of an item pool using cognitive interviews, content validity assessment by an expert panel, and pilot testing (Wells et al. 2014) . The final version of the BANKS includes three multiple-item scales measuring knowledge (n = 16 items), attitudes (n = 14 items), and selfefficacy (n = 12 items), as well as three single items measuring intention to donate a biospecimen for research and receptivity to learning more about biospecimen research. The BANKSattitudes and BANKS-self-efficacy scales demonstrated high internal consistency (attitudes, α = .88; self-efficacy, α = .95). Content validity indices were moderate, ranging from 0.69 to 0.89. The BANKS measures also demonstrated construct validity as intention to donate blood and intention to donate urine were significantly positively correlated with attitudes, knowledge, self-efficacy, and receptivity to learning more about biobanking (Wells et al. 2014) .
Currently, there are no known published Spanish language multiple-item scales to evaluate knowledge regarding, attitudes toward, or self-efficacy for biospecimen donation and biobanking that have been validated in populations in the USA who prefer to receive written information in Spanish. The objectives of this paper are to (1) describe development of an instrument containing three multiple-item Spanish-language scales, respectively, evaluating knowledge of, attitudes towards, and self-efficacy related to biospecimen donation; and (2) provide preliminary evidence of psychometric properties of the BANKS-SP scales. In addition, this paper reports the development of three single Spanish-language items measuring receptivity to learning more about biobanking and intention to donate a biospecimen (one item for blood and one item for urine) to a biobank.
Materials and methods
This project was approved by the University of South Florida Institutional Review Board and conducted as a pilot project of the Tampa Bay Community Cancer Network (TBCCN; U54 CA153509), a National Cancer Institute Community Network Program Center. TBCCN aims to reduce cancer health disparities by conducting evidence-based research projects based on community-based participatory research (CBPR) principles, health promotion outreach, and capacity-building and training activities in a tri-county area of Tampa Bay, Florida in the USA (Meade et al. 2011) . TBCCN is a collaboration of 22 community and academic partners including local community-based health centers, social service agencies, faith-based groups, adult education organizations, as well as a cancer center. Together, this collaboration addresses critical cancer access, prevention, and control issues that impact medically underserved, low-literacy, and low-income populations. A Biobanking Community Advisory Board (B-CAB) provided guidance on the development and refinement of items for both the BANKS and the BANKS-SP (Wells et al. 2014) . Members of the B-CAB were ethnically and linguistically diverse. Three out of five B-CAB members self-identified as Hispanic, were fluent Spanish/English speakers, and had ethnic origins from Mexico (1) and Puerto Rico (2). The other two members self-identified as African American and were monolingual English speakers. All members had strong ties to our target community.
Development and translation of the BANKS-SP items
The BANKS-SP development process occurred simultaneously with the BANKS development. Similar to the development of the BANKS (Wells et al. 2014) , the development of the BANKS-SP also used an iterative and community-engaged process including a review of existing related measures and a review of focus group data conducted with English and Spanish-speaking participants (Luque et al. 2012) . Translation of the BANKS from English to Spanish was conducted based on the Brislin Model of Translation (Brislin 1970; Jones et al. 2001) . The translation team consisted of four Spanish-English bilingual research staff members from various countries (i.e., Guatemala, Puerto Rico, Colombia, and the USA) in order to capture the various dialects spoken by the Tampa Bay area Spanish-speaking community. First, two bilingual translators independently translated the BANKS from the source language (English) to the target language (Spanish). Then, two different bilingual translators blindly back-translated the BANKS from Spanish to English. Next, in an iterative process, (1) the Spanishlanguage translations were compared to each other, (2) the Spanish-language translations were compared to the original BANKS, and (3) the back-translated versions of the BANKS-SP were compared to the original BANKS. During this iterative process, all four translators met with the research team to discuss any semantic differences or inconsistencies identified through the translation and back-translation processes. As a group, and through consensus, changes were made to the BANKS-SP draft items to ensure that the translated BANKS-SP was consistent with the BANKS. As a last step before pilot testing the measures, the BANKS-SP final draft was reviewed by a certified translator.
Instrument refinement

Cognitive interviews
A trained, bilingual (Spanish and English) research coordinator conducted 10 cognitive interviews with 10 community members identified through the assistance of the B-CAB to evaluate readability, language and wording, understanding, and cultural appropriateness of BANKS-SP draft items and instructions. Participants in the cognitive interviews were (1) receiving health care, educational, or social services from a TBCCN community partner organization; (2) spoke and read Spanish; (3) 18 years or older; (4) lived in the Tampa Bay area of Florida; and (5) provided informed consent. Community members were excluded from cognitive interviews if they had previously participated in the TBCCN Community Perceptions on Biobanking Project (Luque et al. 2012) .
The research coordinator conducted the interviews with a cognitive interview guide developed by the research team. Using this guide, the coordinator asked participants to read the survey instructions and items, and to respond to each item using each instrument's response scale. The coordinator observed and recorded if participants had difficulty understanding instrument instructions, understanding or interpreting survey items, and/or providing an appropriate response to the question. After participants provided an answer to each item, the coordinator asked a series of specific questions to identify if participants understood the question, comprehended the terminology, and if the wording and words were culturally appropriate. After three cognitive interviews, results were summarized, and changes were made to items and the survey instructions. The revised items and instructions were subsequently reviewed by new cognitive interview participants. This process was repeated until no additional changes were suggested, and all participants stated they understood each item and the wording was appropriate. The survey cover page was also refined during this process. Participants were provided a $20 incentive for participating in a cognitive interview.
Pilot testing
After the research team completed the iterative process of translation and cognitive interviewing, the refined BANKS-SP items were pilot tested in a sample of 85 participants (see power analysis below). Pilot test participants were recruited from health fairs and community events. For inclusion in the pilot test, participants were required to (1) have received health care, educational, or social services from a TBCCN partner; (2) speak and read Spanish; (3) be 18 years or older; (4) live in the Tampa Bay area of Florida; and (5) provide informed consent. Participants were excluded if they had participated in the prior TBCCN Community Perceptions on Biobanking Project (Luque et al. 2012) or cognitive interviews for the BANKS-SP.
After obtaining written consent, the coordinator asked each participant to manually complete the pilot version of the BANKS-SP, which included a cover page with instructions for completing the BANKS-SP and definitions of biospecimen and biobanking. Research staff assisted participants who had difficulty completing the survey. After completing the BANKS-SP instrument, participants completed a brief demographic questionnaire (gender, age, race, ethnicity, marital status, education, employment, income, place of birth). Participants were provided a $10 incentive for completing the pilot test survey.
Data management and psychometric analyses
All pilot test data were entered into an SPSS (IBM Corp. 2012) data file for analysis and screened for missing data through an evaluation of frequencies and out of range values. Preliminary analyses examined the distribution of data on each scale and on each single item measure (mean, standard deviation, range, skewness). Missing data were minimal but in these instances data were imputed using the mean of each variable. After imputing missing data, the BANKS-SPIntention and BANKS-SP-Receptivity, as well as the positively worded items on the BANKS-SP-Attitudes scale, were reverse coded so that higher scores indicated more positive responses. Items on the BANKS-SP-Attitudes and BANKS-SP-Self-efficacy were summed to indicate a total scale score.
Internal consistency was evaluated for the BANKS-SPAttitudes and Self-efficacy scales using Cronbach's alpha and a review of item-to-total correlations. Items found to have poor internal consistency, as indicated by an increase in Cronbach's alpha if deleted or an item-to-total correlation under .30, were reviewed to determine if they should be included in the final scale. For the BANKS-SP-Knowledge scale, items that were answered correctly were summed to calculate a total number of correct items (Bdon't know^responses were coded as having answered the item incorrectly).
Construct validity was assessed by the known-groups method using several hypotheses (DeVellis 2003). It was anticipated that people who indicated they intended to donate blood or urine to a biobank would have: greater receptivity to learning more about biospecimen donation and biobanking; more positive attitudes towards biospecimen donation and biobanking; higher self-efficacy for donating a biospecimen; and more knowledge of biospecimen donation and biobanking. In addition, it was anticipated that people with more knowledge of biospecimen donation and biobanking would have more positive attitudes and higher self-efficacy related to biospecimen donation and biobanking. All known group hypotheses were tested using Pearson correlations. A sample size of 85 participants was selected to detect a Pearson correlation with a medium effect size (.5) at α = .05, and with 80 % power (Cohen 1988) .
Results
Cognitive interviews
Ten cognitive interviews were conducted with Spanishspeaking participants. Despite multiple attempts to recruit both males and females, only female participants provided consent and ultimately participated in cognitive interviews. On average, cognitive interview participants were 38.5 years of age (standard deviation [SD]: 9.8 years). Table 1 presents demographics of participants who took part in cognitive interviews. Nine BANKS-SP items were modified to improve the translation to match the English BANKS. Table 2 provides descriptive details on the changes made to the instrument items during cognitive interviewing.
Pilot testing
One hundred and one participants were approached to take part in the pilot testing of the BANKS-SP, and 85 (84.2 %) met inclusion criteria. Eighty-five participants provided informed consent and completed the BANKS-SP. Most participants were female (70.6 %), White (62.4 %), self-identified as Hispanic (96.5 %), married (56.5 %), and employed (71.4 %; Table 3 ). The mean age was 46.3 years (SD: 13.4 years).
There was wide variation in the number of years of completed education across the pilot test participants, with most having completed between 1 and 3 years of college.
There were minimal missing data (no item had more than 2.4 % missing data), so no item was deleted or revised based on tendency for missing data, but was instead imputed using the mean of the item. A review of the frequency of correct responses on the BANKS-SP-Knowledge revealed there was a range of item difficulty. The percent of correct answers provided on BANKS-SP-Knowledge items ranged from 10.6 to 90.6 %. On average, participants answered 7.0 out of 16 BANKS-SP-Knowledge questions correctly (Table 4) . There was variability in the item measuring receptivity to learning more regarding biospecimen donation and biobanking and the two items measuring intention to donate blood and urine. Both items evaluating intention to donate blood (Si le pidieran que donara una muestra de sangre para fines de investigación, estaría dispuesto(a) a hacerlo?; If you were asked to give a blood sample for research, would you agree to do it?) and urine (Si le pidieran que donara una muestra de orina para fines de investigación, ¿estaría dispuesto(a) a hacerlo?; If you were asked to give a urine sample for research, would you agree to do it?) were significantly positively skewed as indicated by a skewness value greater than 1. The skewness suggests that participants were likely to state that they would donate a blood or urine biospecimen if asked.
A review of the distribution of responses on BANKS-SPAttitudes items revealed variation in responses to most items. Two items showed significant skewness, as indicated by a skewness value greater than 1 or less than −1. Item 9 (Dar sangre a un biobanco es una buena forma de ayudar a la .Creo que yo podría dar una muestra biológica a un biobanco aunque me demore más en la oficina del doctor.
investigación del cáncer; Giving blood to a biobank is a good way to help cancer research) was positively skewed, indicating that participants were likely to agree with the item. Item 4, (Dar una muestra biológica es una pérdida de tiempo para la persona; Giving a biospecimen is a waste of a person's time) was negatively skewed, indicating participants were likely to disagree with the item. The distribution of responses on BANKS-SP-Self-efficacy items also revealed variation in responses, but there were no significantly positively or negatively skewed items on the BANKS-SPSelf-efficacy scale.
Internal consistency
Initial versions of the BANKS-SP-Attitudes and BANKS-SPSelf-efficacy scales demonstrated adequate internal consistency (Cronbach's α = .77 and .91, respectively). When the 14 individual items on the BANKS-SP-Attitudes were examined, four items demonstrated negative inter-item correlations. All four of the items had positive item-to-total correlations, but three of these same items also had an item-to-total correlation less than .3 (see Table 5 ). Two of the three BANKS-SPAttitudes items with negative inter-item correlations, La información médica familiar de una persona está segura en un biobanco (A person's family medical information is safe in a biobank) and Las muestras biológicas pueden ser usadas para un propósito distinto a lo que quiere el donador (Biospecimens that people donate might be used for purposes they do not want), were deleted from the final scale because removing them increased the BANKS-SP-Attitudes scale's internal consistency (Cronbach's α after deletion of the two items = .79). The third item with an item-to-total correlation less than .3, Dar una muestra biológica interfiere con los cuidados de salud de una persona (Giving a biospecimen gets in the way of a person's medical care) was not deleted from the final scale because removing this item did not increase the BANKS-SP-Attitudes scale's internal consistency. Deletion of the two BANKS-SP-Attitudes items left 12 items in the final BANKS-SP-Attitudes scale, which was used to evaluate construct validity (see below). With respect to the BANKS-SP-Self-Efficacy scale, all inter-item correlations were positive, and all item-to-total correlations were above r = .48. Therefore, all 12 BANKS-SP-Self-Efficacy items were retained.
Construct validity
As anticipated, participants who indicated they were more likely to agree to donate urine or blood to a biobank had: more receptivity to learning about biospecimen donation (r = .61, p < . attitudes towards biospecimen donation and biobanking (r = .20, p = .07), and self-efficacy (r = .11, p = .31). Participants who had more positive attitudes towards biospecimen donation and biobanking had higher self-efficacy for donating a biospecimen to a biobank (r = .43, p < .001).
Discussion
The development of the BANKS-SP instrument addresses a significant gap in biospecimen science by enabling researchers to assess biospecimen donation knowledge, attitudes, self-efficacy, intention, and receptivity among Spanish-speaking community members in the Tampa Bay area. Further, it is anticipated that a Spanish-language biobanking instrument can be used to evaluate the efficacy of Spanish-language biobanking educational materials or interventions. To our knowledge, the BANKS-SP is the first Spanish-language instrument measuring constructs related to biospecimen donation and biobanking. The final BANKS-SP instrument includes three scales which measure biobanking attitudes (12 items), biobanking knowledge (16 items), and selfefficacy for donating a biospecimen (12 items) as well as three single-item measures of intention to donate a biospecimen and receptivity to learning more about biospecimen donation and biobanking (total of 43 items; see Online Resource 1 for items in the order in which they were administered). Pilot testing of the BANKS-SP indicated the measures were easy-to-administer and participants could complete them with little missing data. A number of different psychometric properties of items were reviewed to obtain the final scale for the BANKS-SP-Attitudes and the BANKS-SP-Self-efficacy scales, including the distribution of responses to the items, the item-to-total correlations, and Cronbach's alpha if a particular item was removed from a scale. In general, all items on the BANKS-SP-Self-efficacy scale appeared to be internally consistent. When the 14 individual items on the BANKS-SPAttitudes were examined for internal consistency, there were four items which demonstrated negative inter-item correlations. In addition, while all item-to-total correlations were positive, three of these same four items also had an item-tototal correlation less than .3. However, upon further examination, the internal consistency of the BANKS-SP-Attitudes scale was strengthened with the removal of only two of these items. The removal of the third item did not change Cronbach's alpha, and therefore, that item was retained, leaving a total of 12 items in the final BANKS-SP-Attitudes scale. The two items which were removed were initially difficult to translate and were refined in cognitive interviewing. Analyses of pilot data indicated the final 12 item BANKS-SP-Attitudes and BANKS-SP-Self-efficacy scales demonstrated evidence of construct validity. While the level of difficulty of individual BANKS-SP-Knowledge items, and the mean number of BANKS-SP-Knowledge items answered correctly were both similar to the English language BANKS (Wells et al. 2014) , the summed BANKS-SP-Knowledge scale was not statistically significantly associated with intention to donate a biospecimen, attitudes towards biospecimen donation and biobanking, or biobanking self-efficacy. The sample size of 85 participants in the pilot test was selected to detect correlations with a medium effect size. It is possible that some of the relationships between these variables exist in the same direction hypothesized (i.e., positive correlations between the variables) as was found in the English BANKS (Wells et al. 2014) , but that the relationship is weaker than hypothesized, and therefore, these correlations were not statistically significant in the BANKS-SP. However, caution should be taken in comparing the BANKS-SP and BANKS, as the populations from which participants were sampled were different.
On the other hand, differential responses to questions on the knowledge scale may point to actual differences in knowledge between English and Spanish speakers based on the availability of information in each language. A comparison of the pattern of responding to items on the BANKSKnowledge and the BANKS-SP-Knowledge indicates that for six BANKS-Knowledge questions, BANKS-SP pilot test participants were less likely to use the Bdon't know^response than BANKS pilot test participants who completed the BANKS in English (Wells et al. 2014) . In contrast, for one item, Una persona puede ser clonada si dona una muestra biológica a un biobanco (A person might be cloned if he/she donates a biospecimen to a biobank), BANKS-SP pilot test participants were more likely to answer Bdon't know^when compared to those who completed the BANKS-Knowledge in English (Wells et al. 2014) . A closer examination of BANKS-SP-Knowledge responses indicated that using the more definitive Byes^or Bno^response was associated with both increased incorrect answers and increased correct answers, depending on the item.
Additional research should be conducted to further evaluate the psychometric properties of the BANKS-SPKnowledge scale and may include drafting additional items or evaluating the psychometric properties of the scale in a larger sample. Furthermore, it is important to note that responses observed in individual BANKS-SP-Knowledge items suggest that participants had limited knowledge about certain aspects of the biobanking process. Similarly, a recent study found that participants lacked knowledge about biobanking and biospecimens, particularly in items relating to participants' rights (Tham et al. 2016 ). In our study, for example, 67.1 % of respondents believed that researchers will always contact people if their biospecimens show risk for disease. Incorrect responses to individual items can help identify topic areas that can potentially be addressed in educational materials and community outreach efforts. In turn, increasing knowledge of biobanking could help increase biospecimen donations from minority individuals (Tham et al. 2016) .
Although careful and systematic steps were taken to create the BANKS-SP, there are some limitations to the research. First, we did not assess cognitive interview or pilot test participants' prior knowledge of biobanking or biospecimen donation. Our intent was not to exclude community members who had previous knowledge about biobanking, and our formative research efforts with our target population suggested that community members had insufficient biobanking knowledge and awareness (Luque et al. 2012) . This is consistent with another study with Hispanics which found that three fourths of their respondents were not familiar with a local biorepository (Rodriguez et al. 2013) . Nonetheless, we acknowledge that this could be a limitation to our study. Second, the initial pilot testing of the BANKS-SP was conducted in a small sample of Spanish-speaking community members in central west Florida who were not being asked to donate a biospecimen for research at that time. Thus, it is possible that intentions would not match actual behaviors. The samples for both the cognitive interviews and pilot testing were predominately female, which reflects the attendance of events and health care services provided by TBCCN partners and is similar to the psychometric testing of the English BANKS (Wells et al. 2014 ). However, it is possible that findings from this initial pilot testing of the BANKS-SP may be different from a sample that includes more male participants. The next steps for this line of research include the collection of additional data from a larger, more diverse sample of people being asked to donate a biospecimen to further assess the reliability and validity of the measures by correlating scores with actual donation rather than intent.
Another limitation of our study is that socioeconomic factors may influence participants' responses about their attitudes, knowledge, self-efficacy, intentions, and receptivity to donate biospecimens to a biobank; thus, we recommend that future studies assess the influence of these factors on participants' responses. Future research should also examine measurement invariance by language of administration and potential underlying constructs within the scales. Measurement of these constructs may or may not vary across different languages, and it is important to ascertain that our instruments measure the same constructs across populations who speak different languages. Similarly, future studies should examine the underlying structure of our BANKS-SP-Attitudes scale and assess potential sub-scales within this latent construct. Lastly, we also recommend further testing of the BANKS-SP instruments with other Spanish-speaking community samples. While our translation decisions were selected to enhance the reach of a wider Spanish-speaking audience, we are cognizant that Spanish language has a diverse range of dialects and our word selections may not have been inclusive of all dialects or expressions that could vary by geographical location. Thus, we recommend that additional data be collected in other Spanish-reading populations and Hispanic heritage groups to further examine the psychometric characteristics of the BANKS-SP. Other researchers who use the BANKS-SP instruments may need to pre-test and adapt them to their target audiences, as needed.
In conclusion, the BANKS-SP is a valid and reliable set of measures of intention, receptivity, attitudes, and self-efficacy related to biospecimen donation and biobanking. Future research should further assess reliability and validity of the BANKS-SP measures, especially among individuals who are approached to donate a biospecimen to a biobank.
